Résumé. -Nous avons réalisé à 80 et 5 K des expériences de diffusion inélastique des neutrons sur le composé intermétallique CeZn.
1. Introduction. -We report neutron inelastic scattering experiments on the intermetallic compound CeZn, performed with the aim to investigate the CEF and MF splitting, the knowledge of which is useful for a proper understanding of its various physical behaviour. CeZn crystallizes in the CsCl structure with a small tetragonal distortion below the ordering temperature. Magnetic susceptibility and neutron-diffraction measurements revealed that below 30 K this compound orders antiferromagnetically [1, 2] . Its magnetic structure consists of ferromagnetic (001) sheets coupled antiferromagnetically, with magnetic moments of 1.93 /i B oriented along < 001 > direction. From a preliminary estimation based on neutron spectroscopy measurements in the paramagnetic phase, the crystal-field splitting of 5.4 meV with the T 8 quartet lying lowest was reported [2] . In the present study, neutron scattering measurements are extended to the low temperature region.
2. Experimental. -Approximately 30 g of polycrystalline CeZn was obtained by melting of stoichiometric quantities of Ce and Z. Details of sample preparation are given elsewhere [2] . Neutron inelastic scattering experiments have been performed on the triple-axis spectrometer at the EWA reactor, Swierk. The incident neutrons had a constant energy of 33.96 meV. Measurements were carried out in the energy loss configuration i.e. the Ce ion is excited from lower to higher state. The scattering angle i// was held constant at 8°, 14° and 20°. The data were collected at 80 and 5 K.
3. Results and analysis. -The energy spectra of neutrons scattered from CeZn at 80 and 5 K are shown in figure 1. The spectrum taken at 80 K shows a large peak at zero energy transfer corresponding to nuclear incoherent scattering. Its width at the bottom is apparently enlarged due to a complete overlap of the inelastic and quasielastic crystal-field contributions. When the temperature is lowered to 5 K then, apart from nuclear incoherent peak, a well defined maximum at about 8 meV appears. For both temperatures the magnetic origin of observed intensities was confirmed by the variation of scattering angle i.e. by changing the range of momentum transfers %Q.
The spectrum at 80 K has been analysed on the basis of single-ion Hamiltonian and thermal neutron cross section derived by de Gennes [3]. Since it was not possible to separate the crystal-field transitions from the elastic line, a least squares fitting procedure has been applied. All crystal-field transition lines were assumed to be of equal width and have been approximated by Gaussian. In the fitting procedure the three parameters varied were : the crystal-field splitting A, the linewidth y, and the scale factor K. The parameters corresponding to the best fit are : A = 5.4 meV, y = 5.4 meV with the quartet T, as ground state.
In the analysis of the energy spectrum at 5 K we restrict ourselves to the cubic crystal field i.e. we assume that by neglecting small tetragonal distortion the essential characteristics of the wave functions and energy level scheme are not much altered. At first, the overall CF splitting A was kept constant at the value found at 80 K and three adjustable parameters were the molecular field H,, the linewidth parameter y and the scale factor K. The fitting procedure was based on a single-ion Hamiltonian which describes exchange in a molecular field approximation. Such an approach does not take into account the dispersion of magnetic excitations, which for polycrystalline samples result in a weighted average over the Brillouin zone, because of random orientation of the crystallites. However, energy spectra measured at scattering angles : 70, 140 and 200 turned out to be (within the experimental error) independent of the scattering vector Q. The energy of the peak at 8.3 meV did not change by more than 0.2 meV for particular angle setting. Thus, we concluded that in a first approximation these effects might be neglected.
The best fit has been done for the values : Hm = 950 kG, y = 2 meV. With these parameters in mind, the peak at 8.2 meV could be recognized as a transverse J--transition from the ground to first excited state. Transitions to higher states have negligible probabilities, so that the observation of these transitions seems to be unlikely by neutron spectroscopy on polycrystalline sample. Nevertheless, in the range of energy transfers covered in the present experiment (20 meV) no other transitions were detected. The magnetic moment of 2.1 p, derived by using Hm = 950 kG and A = 5.4 meV compares well with experimental value of 1.93 p, [2] , but the calculated NCel temperature (65 K) falls out of the range acceptable value of 30 K as determined from neutrondiffraction experiments. After this observation, an attempt was made to see whether a better consistency could be achieved by the assumption that the crystalfield splitting is temperature dependent. Thus in the second stage of fitting, the overall crystal-field splitting A was changed step by step and fora given A , the parameters H,, y were varied until the best fit was obtained. Subsequently, for resulting parameters Hm and A, the NCel temperature and magnetic moment at 5 K were calculated. We noticed that the resulting linewidth parameter y and quality of the fit were almost independent of particular crystal-field splitting.
Results are shown in figure 2 . Inspection of figure 2 reveals that for A lying in the range of 10-11 meV, H, is equal to -550 kG and TN is close to 30 K.
In this range the calculated magnetic moment of 2.0 p, agrees well with experimental value, but as a consequence of the molecular field reduction the overall crystal-field splitting drastically increases. Summarizing we can admit that no unique solution which definitively supports particular set of values Hm and A can be inferred from the low temperature experiments. This ambiguity is partly due to the absence of reliable data on the magnitude of tetragonal distortion which may modify the level sequence below the ordering temperature. We think that studies on single crystal would be highly desirable to further elucidate these questions. 
